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after SIX (6) MONTHS from the mailing date of this communication. 

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 
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7) Q Claim(s) is/are objected to. 
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Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d). 
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DETAILED ACTION 

The Amendment filed on 19 April 2006 has been acknowledged. 

Specification 

1 . Applicant is reminded of the proper language and format for an abstract of the 
disclosure. 

The abstract should be in narrative form and generally limited to a single 
paragraph on a separate sheet within the range of 50 to 150 words. It is important that 
the abstract not exceed 150 words in length since the space provided for the abstract 
on the computer tape used by the printer is limited. The form and legal phraseology 
often used in patent claims, such as "means" and "said," should be avoided . The 
abstract should describe the disclosure sufficiently to assist readers in deciding whether 
there is a need for consulting the full patent text for details. 

The language should be clear and concise and should not repeat information 
given in the title. It should avoid using phrases which can be implied, such as, "The 
disclosure concerns," "The disclosure defined by this invention," "The disclosure 
describes," etc. 

Claim Rejections - 35 USC § 102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 
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3. Claims 1, 6-10 and 13-20 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Pilossof et al (US 6,474,783). 

Pilossof et al disclose the following claimed features: 

Regarding claim 1, an ink-jet printhead (Figure 2B, element 16), comprising: an 
ink chamber (30) to be filled with ink and an ink channel (47) to supply the ink chamber 
with ink (17), the ink chamber (30) and the ink channel (47) formed in a passageway 
plate (including elements 48, 50, 52, 54); a cover plate (58) provided on the 
passageway plate; an ink ejection hole (32) formed through the cover plate (58) at a 
position corresponding to the ink chamber (30); a condenser lens (Figure 2B, lens 14) 
provided on a bottom surface of the passageway plate at a position corresponding to 
the ink chamber (30); and laser beam irradiating means (10) for irradiating a laser beam 
(36) through the condenser lens (14) and onto ink contained in the ink chamber (30), 
wherein a surface of the ink is vibrated by a pressurized wave generated by the laser 
beam (36), and a vibration causes an ink droplet (38) to be expelled through the ink 
ejection hole from the surface of the ink (column 5, lines 39 to column 6, line 2). 

Regarding claim 6, further comprising: a lens plate (14) provided on the bottom 
surface of the passageway plate, the lens plate including the condenser lens (14). 

Regarding claim 7, wherein the laser beam irradiating means is a semiconductor 
laser (10). 

Regarding claim 8, wherein the condenser lens (14) is convex shaped (Figure 

2B). 
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Regarding claim 9, wherein the ink chamber (30) is a plurality of ink chambers 
(even though only one chamber is shown) positioned at predetermined intervals in the 
passageway plate, the ink ejection hole is a plurality of ink ejection holes (32), each 
formed at a location corresponding to one of the plurality of ink chambers (30), and the 
condenser lens is a plurality of condenser lenses (Figure 7, elements 72), each formed 
at a location corresponding to one of the plurality of ink chambers (30). 

Regarding claim 10, wherein the laser beam irradiating means comprises: a 
semiconductor laser (10) for selectively irradiating the plurality of in chambers; and a 
light path controller (control unit 9) for controlling a path of a laser beam (36) emitted 
from the semiconductor laser (Figure 2B). 

Regarding claim 13, wherein the ink ejection hole (23) has a shape selected from 
the group consisting of circular, oval and polygonal (Figures 3 and 4). 

Regarding claim 14, wherein the ink ejection hole (32) is sufficiently large to 
prevent contact between the ink droplet being expelled and the cover plate (Figures 3 
and 4). 

Regarding claims 15 and 20, a method of expelling ink, comprising: filling an ink 
chamber (30) with ink; irradiating (10) a laser beam (36) onto the ink (17) contained in 
the ink chamber (30) to generate a pressurized wave in the ink and vibrating a surface 
of the ink using the pressurized wave; and expelling an ink droplet (38) from the surface 
of the ink (17) by the vibration of the surface of the ink (column 5, lines 39 to column 6, 
line 2). 
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Regarding claim 16, further comprising: converging the laser beam (36) using a 
condenser lens (14) before irradiating the laser beam (36) onto the ink. 

Regarding claim 17, wherein the laser beam (36) has a sufficiently high energy 
and is irradiated onto the ink for a sufficiently short period of time to prevent boiling the 
ink (column 6, lines 3-7). 

Regarding claim 18, wherein the ink chamber (30) is a plurality of ink chambers 
(even though only one chamber is shown) and irradiating (14) the laser beam (36) onto 
the ink comprises: selectively irradiating(14) the laser beam (36) onto ink contained in 
one or more of the plurality of ink chambers (Figure 2B, control unit 9). 

Regarding claim 19, wherein the ink droplet (38) expelled through the ejection 
hole (32) includes ink existing in a liquid state (Figure 3 shows droplet 38 is in a liquid 
state). 

Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

5. Claims 2-5 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Pilossof et al (US 6,474,783) in view of Nemoto et al (US 5,713,673). 

Pilossof et al disclose the claimed invention except for reciting the following 
claimed features: 
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Regarding claim 2, wherein the passageway plate is formed of a silicon substrate 
that is transparent with respect to an infrared ray. 

Regarding claim 3, wherein the laser beam irradiating means is an infrared laser. 

Regarding claim 4, wherein the passageway plate is formed of a glass substrate. 

Regarding claim 5, wherein the condenser lens is integrally formed with the 
passageway plate. 

Nemoto et al teach the following features: 

Regarding claim 2, wherein the passageway plate is formed of a silicon substrate 
that is transparent with respect to an infrared ray (column 2, lines 16-17). 

Regarding claim 3, wherein the laser beam irradiating means is an infrared laser 
(column 2, line 13). 

Regarding claim 4, wherein the passageway plate is formed of a glass substrate 
(since passageway plate is transparent, it's inherent to have it made from glass). 

Regarding claim 5, wherein the condenser lens is integrally formed with the 
passageway plate (Figure 19 when everything is assembled). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to have the passage plate formed of a transparent silicon substrate 
with which the condenser lens is formed, as taught by Nemoto et al into Pilossof et al, 
for the purpose of proving the laser beam through the substrate. 
6. Claims 1 1 and 12 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Pilossof et al (US 6,474,783) in view of Yi et al (US 6,582,058). 
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Pilossof et al disclose the claimed invention except for reciting the cover plate is 
a silicon substrate and has a hydrophobic surface. 

Yi et al teach that the nozzle plate is a silicon substrate and has a hydrophobic 
surface (column 3, lines 30-33). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to have the cover plate made of a silicon substrate and has a 
hydrophobic surface, as taught by Yi et al into Pilossof et al, for the purpose of 
preventing the nozzle clogging (column 3, lines 34-36). 

Response to Arguments 

7. Applicant's arguments with respect to claims 1-18 have been considered but are 
moot in view of the new ground(s) of rejection. The newly found reference of Pilossof et 
al (US 6,474,783) in combination with previously cited references disclose the claimed 
invention as shown above. 

Contact Information 

8. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to An H. Do whose telephone number is 571-272-2143. 
The examiner can normally be reached on Monday-Friday (Flexible). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Stephen D. Meier can be reached on 571-272-2149. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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Primary Examiner 
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